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a b s t r a c t
Purpose: To identify and characterize enabling factors that support a continuous adaptation
of technology and work practices in the health care sector.
Methods: Cross-case analysis of two longitudinal ethnographic studies of managing the
gradual adaptation of electronic patient records, one in Canada and one Norway.
Results: The cross-case analysis revealed that technology-in-use practices developed more
rapidly in one of the cases, and one of the major driving forces was the establishment
of a special committee and the associated project meetings. Based on the literature
and grounded in the empirical observations, we complement and expand the notion of
project meetings as composed of continuous reﬂection-on-practice activities to construct
technology-in-use practices.
Conclusion: We characterize reﬂection-on-practice activities as frequent encounters of
negotiations of work practices and technology use, providing internal actors a space for
systematic evaluation of suggested changes. Further we argue that representatives of the
affected professions should not only participate, but also have a mandate to make and
evaluate decisions of the technology-in-use practices of the particular group.
© 2008 Elsevier Ireland Ltd. All rights reserved.
1. Introduction
“The electronic medical record has been pursued as an
ideal by so many, for so long, that some suggest that it has
become the Holy Grail of Medical Informatics” [1, p. 73].
Health care practitioners spend considerable time on activ-
ities such as documenting, archiving, retrieving, distributing,
and reporting medical data. Medical data is used by clinicians
to get an overview of patients’ medical histories to determine
their medical status, and serves as a basis for future treat-
ments and interventions. Patient data have a long history of
beingwritten onpaper, collected in physical folders and stored
in archives [1,2]. The idea of computerized patient records
emerged in the 1960s and 1970s [3], and many attempts have
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been made with various degrees of success and failures.1 For
the last couple of decades, the adaptation of electronic patient
records (EPRs2) has been viewed as an immensely important,
although highly challenging, task.
Among the prevailing visions for the role of EPRs are goals
to use them as management tools that will support care
logistics, to redesign work processes, and to improve qual-
ity of care [7]. However, the transition to EPRs has turned
out to be an unexpectedly long and complex process where
1 The concepts of ‘success’ or ‘failure’ in the context of technol-
ogy implementation have been acknowledged as contested and
have been problematized by several scholars, for example [4].
2 For the purpose of this paper we chose to use the term elec-
tronic patient record (EPR), however this is just one out of many
others (for e.g. computerized patient record (CPR); electronic med-
ical record (EMR); patient care information system (PCIS)). Since
the content of the medical record is not deﬁned universally, there
are various interpretations of these terms [1,5,6].
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many goals have not yet been met [8]. There are many
examples of technology adaptation within the health care
sector that have fallen victim to myths [4], and underesti-
mate the complexity of implementing such systems [9–11].
Additionally, the governments of industrial countries such as
Canada, the Netherlands, the United Kingdom, and Scandi-
navian countries use extensive amounts of resources on the
implementation of information systems. There is, therefore,
an increasing need for more research on the adaptation of
technologies in the health care sector. More speciﬁcally, there
is a need for investigating the great variation of adaptations
and changes of work practices within real-life case studies,
because these studies can enable rethinking of alternative
approaches formanaging the complexities of information sys-
tems in the health care sector [12].
Embedding technology in a context requires knowledge
andunderstandingof the situatedworkpractices [13]. Situated
actions are the actual practices, which are dependent upon
the social circumstances. Plans, on the other hand, are repre-
sentations of actions used as resources for formal description
of processes. The situated actions are inﬂuenced by, but not
equal to, the formal plans. Instead situated actions emerge
from the actual situation. Plans and situated actions are highly
interlinked; however, when identifying structures of organi-
zations in the process of embedding technology, one should
assume that organizational structures are located in the sit-
uated actions rather than in the formal plans [13]. Making
situated action visible in the process of adapting technology
is thus an essential activity. Initial planning of the adapta-
tion process is important; however, one must recognize that
it is impossible to predict and fully plan the socio-technical
changes and the overall effect of the technology [4,7,10]. This
unpredictability is due to the emergence of new possibilities
and unanticipated patterns of use that are brought along by
the new technology [14,15]. Thus, the impact of a new tech-
nology emerges only in use [10,16].
Adaptation of technology is highly inﬂuenced by peoples’
perceptions [6]. Technology-in-use practices comprise peo-
ple’s understandings of the technology-use on a daily basis
and the consequences of such use [16]. In adapting tech-
nology, people have to reconsider their context-dependent
and invisible work practices, since context is highly dynamic
and continuously changing, which might lead to success or
failure of adaptation [17]. This is a dynamic and reﬂexive pro-
cess where the technology is locally shaped and re-invented
through situated use; it is an ongoing learning process where
people try to conﬁgure ways of utilizing the technology
[18]. For technology adaptation in the health care context
this implies that clinicians should create and continuously
renegotiate technology-in-use practices, re-aligning technol-
ogy and situated actions. Renegotiating technology-in-use
practices requires space for reﬂection-on-action activities.
Reﬂection-on-action refers to the activity in which health
care practitioners explicitly reﬂect on implicit experienced
problems and articulate new strategies for actions [19].
Enacting the space for reﬂection-on-action activities requires
health care practitioners to step back from their situated
practices and to critically evaluate and reﬂect upon their
technology-in-use practices and, on this basis, construct new
technology-in-use practices.
Having access to rich empirical material from two lon-
gitudinal ethnographic ﬁeld studies of managing gradual
adaptation of EPRs, one in Canada and one in Norway, we
had the unique opportunity to investigate various aspects of
technology adaptation in the health sector. Previously we had
argued that providing a space for constructing technology-in-
use practices is essential for developing and strengthening
the interrelations between technology and work practices
[20]. Here we will extend this argument by characteriz-
ing this important space for continuous reﬂection-on-action
activities. Grounded in empirical observations, we character-
ize reﬂection-on-action activities as being ongoing, frequent
encounters of negotiations of work practices and technology-
use providing internal actors a space for systematic evaluation
of suggested changes.
We begin by presenting the method, including research
design, empirical cases, data sources, collection, and anal-
ysis. This is followed by the results and discussion section,
which includes three main subsections building up our argu-
ment. Finally, we describe limitations of the study and offer
our conclusions.
2. Methods
2.1. Research design
The data collection method applied to both research projects
was longitudinal ethnography. Ethnographic research seeks
to place the phenomenon studied in a wider social context
[21], with the primary focus on acquiring rich insights and
in-depth understanding of human, social and organizational
aspects of the phenomenon [22, p. 4]. Moreover, ethnographic
research seeks to develop an understanding of how various
aspects inﬂuence, and are inﬂuenced by, the context [23].
This method is particularly good for generating interpretive
knowledge because social phenomena and actors are studied
in their natural settings. Investigating real-life cases of EPR-
adaptation is essential for understanding and constructing
alternative strategies for adaptation and includes developing
insights of the context in which the adaptation occurs. Fur-
thermore, ethnography and qualitative research in general are
good tools for exploring users’ assumptions and needs about
the technology,which is essential for preventing gaps between
situated practices and technology [24].
2.2. Empirical cases
Both in Norway and in Canada, implementation of EPRs has
been on the political agenda for a long time, as they are viewed
as ‘magic silver bullets’ that can be applied to solve the various
problems faced in the health sector. Table 1 summarizes the
context surrounding each case and show how the initiative
to develop an EPR was formed by both external and internal
pressure.
In Case A, the adaptation of the EPR system was part of
the MEDIKIS project. The aim of MEDIKIS was to establish a
common EPR platform among all university hospitals in Nor-
way. In 1996, the ﬁve regional hospitals signed a contract with
one of the vendors chosen to implement the EPR system. The
Author's personal copy
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Table 1 – Context of Case A and Case B
Context Case A Case B
Norway Canada
Large hospital (acute sector) Community health center (primary
health care sector)
External factors
Source of initiative/ﬁnancial funds Part of a larger national project (MEDAKIS) Provincial project supported by the
federal government
Political context Health reform initiative: shift of focus
from quality of service to costs saving and
efﬁcient use of resources
Health reform supported renewal
initiatives to implement EPRs to achieve
ﬁnancial and structural beneﬁts
Internal factors
Decreasing available space in the archive Decreasing available space in the storage
room
Increase in number and size of paper
charts
Increase in number and size of paper
charts
Paper charts’ poor structure Paper charts’ poor structure
Fragmented technical infrastructure Fragmented technical infrastructure
Year of EPR implementation 2002 2004
initial plan was to deliver one ﬁnal product for all university
hospitals in 1999, however, due to many complexities and
challenges, the project was terminated in the beginning of
2004. Instead, each hospital signed individual contracts with
the vendor.
The intensiﬁed interest in implementing EPRs in Norwe-
gian hospitalswas generated, among others, by amajor health
reform initiative in 2002, where hospitals no longer were
owned and managed by the county, but instead managed by
ﬁve new regional health enterprises. This implied reorganiza-
tion of the ownership andmanagement structure and resulted
in gathering various hospitals under one centralized regional
health enterprise. The overall goal was to exploit existing
resources within the various regions by increasing collabora-
tion and centralization of services.
In addition to the external pressure from management to
implement an EPRwithin thehospital, therewas also an emer-
gent internal pressure to make the EPR a reality. Over time the
hospital’s archive faced a problem with lack of space due to
a yearly growth of paper charts in the active archive,3 which
was a direct consequence of the decision to merge the various
paper charts into one record per patient stored in one cen-
tralized archive [25]. In summary, the archive department was
suffering from a crisis in terms of both physical space and
increased workload, and this generated pressure to migrate
to a digital medium for storing information and implement-
ing an EPR. Several departments were chosen to pilot and
test the implementation of the EPR. Here we will provide
empirical material from the neurology department and the
neurosurgery department.
In Case B, the adaptation of the EMR was part of the
health reform, where various health authorities provided
transition funds to support renewal initiatives, including ren-
ovations of existing facilities, supplying a public health nurse
3 The active archive contains recently opened or updated paper
charts. The passive archive contains old records, which are rarely
requested.
and/or chronic disease manager, and implementing an EPR
system.
Similarly to Case A, there was a strong external pressure
for implementing EPRs, as these were seen as solutions for
the various problems faced in the primary health sector. EPRs,
were expected to provide annual system-wide cost reduc-
tion, and better access to patient information while reducing
medical errors, which in turn, would increase efﬁciency and
improve the quality of health care services [26].4
There was also an internal interest behind implementing
an EPR in Case B. The clinic in Case B, like the hospital in Case
A, suffered from a lack of space in the storage room. In addi-
tion, the clinicians were unsatisﬁed with their paper-based
practice and had a clear ambition to achieve better orga-
nization and structure for their medical records. EPRs were
expected to reduce staff resource allocation to searching and
ﬁlling papers in the correct folders and locations.
The clinic in Case B applied and received transition funds
for 3 years with an extension of 1 year. Representatives from
the clinic attended a vendor open house to choose a vendor
and an EPR system. A technical supporter5 was hired, and ade-
quate hardware and software were purchased and installed in
the clinic.
In summary, the adaptation of EPRs in both cases was
related to the decreasing available space in the physical
archives combined with the increase in number and size of
paper charts. The increasing size of the paper charts had
various reasons, one of which related to a change in the med-
ical practice. Enhanced focus on quality assurance in medical
work expanded the number of regulations and procedures for
medical documentation, which again increased the amount
of information clinicians had to document. Furthermore, the
4 Potential beneﬁts of EPR systems are seen in a report prepared
by PriceWaterhouseCoopers for the Canadian Medical
Association (CMA).
5 An internal staff member that was designated to provide
technical support.
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growth of physical chart size was also related to the shift in
demographics caused by the escalating ageing population all
over the world. The paper charts, in both cases, provided poor
and limited support for data integration and transfer across
health care organizations because they were fragmented,
place dependent, and contained redundant information. In
addition to the paper charts, various artefacts (notebooks,
binders, folders) and routines were established to support the
existing medical work practice. Fragmentation was also found
in the technical infrastructure, which included in both cases
several electronic applications (for e.g., patient administra-
tive systems, systems for laboratory results, patient registries
in Excel sheets). In sum, the infrastructure that existed
in both cases prior to the EPR was highly complex and
fragmented, characterized by loosely coupled systems (elec-
tronic and non-electronic) existing on top of hybrid paper
charts.
Even though there were many similarities between the
two cases, there were also differences in some aspects, such
as institutional structures, organizational size, and technical
architecture of the EPR system. While we acknowledge these
differences, we believe that by comparing the organization
of the adaptation process in these two different settings, we
have the opportunity to provide important insights into the
role and impact of the EPR meetings on the development of
technology-in-use practices.
2.3. Data sources
Table 2 presents an overview of the empirical data sources
collected as a part of the two cases studies.
2.4. Data collection
The ﬁeldwork in Case A was initiated in October 2002 and
lasted for 1 year. During this time the ﬁrst author partici-
pated in various informal meetings with the IT department
and observed the IT staff providing support to the different
departments within the hospital. These observations pro-
vided the opportunity to establish initial relationships with
the health care practitioners. The ﬁeldwork was conducted in
three phases. The ﬁrst phase was on a small scale and was
intended to investigate different actors’ ﬁrst impressions of
the EPR system. The second phase was conducted to acquire
deeper knowledge about the medical practice, and to identify
changes that were brought along by the EPR. The third phase
was conducted to acquire broader understanding of the sit-
uation after using the EPR at the neurology department for
approximately 1 year and in neurosurgery for more than 1.5
years.
Various techniques were used for the collection of
empirical data. This includes open-ended, semi-structured
interviews conducted in both Norwegian and Arabic. All inter-
views were audio-recorded, fully transcribed, and carefully
translated into English. To gain deeper knowledge about het-
erogeneous medical practices and to capture interactions that
are inaccessible during interviews, they were supplemented
with participant observations. In addition, the ﬁrst author par-
ticipated in a large range of formal and informal meetings
during the study period.
Documents were collected from different sources, such
as white papers distributed inside the IT department, prod-
uct papers and web press releases from the IT vendor,
and reports published by the Norwegian ministry of health.
These sources provided a textual representation of the EPR
project, the hospital, and the individual departments. Various
tools were used for visual representations (photos, graph-
ics, slides) to map activities and information ﬂow. Finally, to
become familiar with the EPR, the ﬁrst author attended EPR-
training sessions organized separately for each professional
group.6
The ﬁeldwork in Case B began in October 2004 and ended in
March 2008. The ﬁrst author followed the EPR-adaptation from
the initial phase of installation until the process had reached
stability, but this analysis will mainly focus on the ﬁrst year of
the adaptation process. During this time, the ﬁrst author par-
ticipated in several initial formal meetings with the executive
director of the clinic and the technical supporter. In order to be
introduced to all of the health care practitioners in the clinic,
the ﬁrst author attended their medical team meetings, which
were monthly meetings for all clinicians and administrative
staff. Gradually, the ﬁrst author began attending the weekly
EPR meetings, which were organized by a special EPR com-
mittee established after the technical implementation. The
EPR committee consisted of representatives from each pro-
fessional group who meet on a weekly basis to discuss the
challenges faced during the adaptation process. Finally, the
ﬁrst author participated in various formal and informal meet-
ings.
During the ﬁrst phase of ﬁeldwork, initial interviews were
conducted with various health care practitioners to acquire
preliminary information about the context surrounding the
adaptation of the EPR. Another set of interviews was con-
ducted when the EPR had been used for 2.5 years. All
interviews were audio-recorded, some were fully transcribed
and some were interpreted through repeated listening and
selective transcriptions. Interviews were supplemented with
participant observations in various locations.
Various documents were collected, such as meeting min-
utes, emails, memos, reports, and project plans provided by
the IT vendor and the provincial health authority. Photos
were taken to allow visual representation of the context, and
activities were mapped in various ﬂow diagrams. Finally, the
ﬁrst author attended basic and advanced EPR-training ses-
sions.
2.5. Data analysis
We conducted a cross-case analysis [28,29] and compared the
empirical observations from both cases. We ﬁrst organized all
of the empirical data from the two cases (in Case A all mate-
rial was collected within an ordinary folder structure, while in
Case B allmaterialwas integrated intoNVivo7).We then exam-
ined the empirical data fromeach case and extracted essential
aspects related to the adaptation of technology. We coded
the empirical data using one set of categories, ﬁrst grouping
6 For more details on the Norwegian empirical case see [27].
7 A software for qualitative data analysis.
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Table 2 – Data sources in Case A and Case B
Source Case A Case B
Open-ended, semi-structured interviews with
Health care practitioners (secretaries, nurses, physicians) 19 (range 0.75–2.5h) 11 (range 1–2.5h)
IT department/IT vendor 2 1
The archive department l None
Policy makers None 2
Participant observations in various locations (for e.g. the
wards, the charting rooms and the reception areas)
14 sessions (39h) 10 sessions (29h)
Participation in formal and informal meetings
Clinical/pre-rounds meetings for physicians 2 3
Medical team meetings for all staff Yes None
Hand-over meetings Yes None
Meeting with the IT department/vendor 3 2
Meetings between the IT department/vendor and the health
care practitioners
Yes Yes
Participation at EPR meetings 3 29 meetings (range 1–2h)
Informal conversations with
Various health care practitioners Yes Yes
The IT department/IT vendor Yes Yes
Participation in basic and advanced EPR-training sessions 5 sessions (18.5h) 3 sessions (4.25h)
Document analysis Yes Yes
and later comparing the empirical observations between the
cases. During this process it became evident that the meetings
held by the project-managing group in each case appeared
as one of the most essential driving forces of the technol-
ogy adaptation. We therefore decided to focus our analysis
on this particular aspect. This analysis included a comparison
of data sources concerning the types of meetings held dur-
ing the adaptation process in order to identify diversities and
similarities between the management, execution, and impact
of the reﬂective spaces. To identify how the technology-in-
use practices evolved over time, we carefully reinvestigated
all of the data sources by applying the theoretical concept of
technology-in-use. Having identiﬁed both the initial and the
emergent technology-in-use practices within the two cases,
it became clear that the meetings had different degrees of
impact on the adaptation process in the two cases. The re-
examination of the data material available from the two cases
concerning the meetings lead ﬁrst to our conceptualization
of continuous reﬂection-on-action activities, and then later to
our identiﬁcation of the characteristics of the important space
for reﬂection-on-action activities within technology adapta-
tion.
3. Results and discussion
3.1. Identifying technology-in-use practices
We will now describe the adaptation process of the EPR
as it proceeded in Case A and Case B, providing in-depth
descriptions from our empirical material as to how the
technology-in-use patterns developed over time. It is not our
intention to determine which case was more successful, after
all, the EPR is still in use in both cases. Our intention, rather,
is to articulate the initial and emergent technology-in-use
practices while identifying the role of the reﬂection-on-
action activities in the development of technology-in-use
practices.
3.1.1. Technology-in-use patterns in Case A
During the ﬁrst few months of the adaptation, the health care
practitioners in Case A acquired elementary and basic knowl-
edge about the EPR by attending a 1-day training session. The
adaptation process was lead by the IT department, and both
secretaries and physicians were supposed to begin using the
systemon the sameday.During this initial stage of adaptation,
the IT department conducted several introductory meetings
with the staff.
Our analysis of the initial technology-in-use practices in
CaseA revealed that, thework practices by and large remained
unchanged. For example, physicians continued to dictate
medical notes and hand them over to the secretaries for tran-
scription. Upon completion, the secretaries printed out the
notes and handed them back to the physicians who proof-
read the notes by marking corrections on the paper. They
then handed the notes back to the secretaries who corrected
the electronic version. Finally, the physicians would validate
and sign the medical notes using the EPR. When the physi-
cians needed access to the medical data of a patient that
was previously admitted to the department, they would ask
the secretaries to ﬁnd the patient’s paper chart. The request
would go to the central archive and the chart would auto-
matically be sent prior to the patient’s admission to the
department. The work practice related to retrieval of infor-
mation remained the same as before the EPR, and staff
continued to use paper charts alongside various books and
folders.
After approximately 3 months, new technology-in-use
practices slowly emerged in one departmentwhere physicians
became responsible both for transcribing and for correct-
ing their own medical notes using the EPR. However, no
Author's personal copy
e102 internat ional journal of med ical informat ics 7 9 ( 2 0 1 0 ) e97–e108
other major changes in the technology-in-use practice were
observed. Also, functionalities embedded within the EPR, for
example, electronic prescriptions and physicians’ notes, were
only used to a very small extent. In an attempt to encour-
age physicians to use additional functionalities, some of
the secretaries attended a training session and learned how
to build templates for the physicians. However, the extent
to which these additional functionalities were used by the
physicians remained minor. There were no radical changes,
especially since the health care practitioners were requested
to keep both the paper charts and the electronic records
updated. Thus, the secretaries spent considerable timegroom-
ing and updating both types of charts by reprinting the
recent versions of notes and by shredding the redundant
ones.
The technology-in-use practices slowly evolved, and the
EPR was used not only for validating and signing notes,
but also for retrieving patient data. So, when a physician
needed data about a newly admitted patient, s/he would
simply retrieve the information by logging into the EPR and
searching for the patients’ electronic record. Moreover, physi-
cians gradually started using internal electronic referrals for
the physiotherapy department. This meant that each time
a physiotherapist treatment was requested, the physicians
would simply log into the EPR, write a referral letter, con-
ﬁrm, and sign it. As soon as the referral letter was signed, it
would appear on the physiotherapists’ list of incoming inter-
nal requests.
Replacing paper-based with electronic referral letters rad-
ically enhanced the way information was gathered, stored,
distributed, and used, and it reduced the likelihood of losing or
misplacing referrals. Using electronic referrals eliminated the
need for physicians to hand over paper-based referrals to the
head nurse, who then gave them to the ward secretary. The
ward secretary would place the referrals on a shelf monitored
by the porter. The porter would then pick up the referrals and
distribute them to various departments where the secretaries
would place the letters on the shelves of the corresponding
physicians.
Although some physicians began using the internal elec-
tronic referrals, the degree of use varied between the different
departments. Whereas some physicians used it extensively
on a daily basis, others did not use it at all. In addition,
there were different work practices in each department, and
while somephysicians dictated the referrals andhanded them
over to the secretaries for transcriptions, others physicians
typed the referrals within the electronic system by them-
selves.
After using the EPR for approximately 1 year, the amount
of print-outs from the EPR system grew dramatically and
rapidly. This growth subsequent fostered discussions con-
cerning the urgent need to begin scanning paper charts.
However, at that time, scanning charts was viewed as
a temporary, ad hoc solution for managing the existing
hybrid information system comprising papers and elec-
tronic entries. Several scanning strategies were discussed
and piloted, but, due to various organizational challenges,
the actual implementation of the scanning project was post-
poned.
3.1.2. Technology-in-use patterns in Case B
In Case B the adaptation process of the EPR system began with
1-day training sessions for the health care practitioners. There
were two separate training sessions, one for the secretaries
and one for the physicians. In addition, the clinic established
a special EPR committee responsible for following the adapta-
tion process. Whereas the adaptation process in both Case A
andCaseBwas initiated by a 1-day training session, itwas only
in Case B that the EPR committee was established. This com-
mittee consisted of representatives from each professional
group, and they conducted meetings on a weekly basis. Their
mandate was to discuss the various challenges faced during
the adaptation process, evaluate the transition process, and
make decisions.
The initial technology-in-use practices comprised the sec-
retaries’ use of the EPR for scheduling and billing activities.
Billing within the clinic was not a simple task; it was a highly
collaborative activity involving various people (i.e. physicians,
secretaries, and patients). The collaborative task of billing was
coordinated through a highly advanced paper ﬂow within the
clinic, however, when the EPR was introduced, the paper ﬂow
was replaced by the electronic system, which then became a
coordinative artefact for billing activities.
Physicians were slower in developing technology-in-use
patterns, and they initially used the EPR primarily for entering
medical summaries. Some physicians completed the med-
ical summaries with the patient in the consultation room,
while other physicians wrote partial notes and completed
the summaries at the end of their clinical day. In addition,
the physicians followed an incremental adaptation process by
using the EPR for one patient and then by gradually increas-
ing the number of patients they would report upon within the
electronic system. Shortly after the initial installation, some
physicians began using additional functionalities of the EPR,
such as writing prescriptions and using the search function
(i.e., to retrieve the names of all patients with diabetes).
The increased use of the EPR by both secretaries and
physicians also triggered an early discussion in the clinic con-
cerning the need to scan old paper charts (those belonging to
inactive patients). This need to make old paper charts acces-
sible electronically became an issue of high priority early on
in Case B long before the issue was even considered in Case
A. Thus, physicians in Case B became responsible for going
through their charts and carefully selecting themost pertinent
documents that they wanted to have accessible through the
EPR. Selecting pertinent documents was time consuming and
lasted more than 6 months. The secretaries then began scan-
ning the documents and linking them to the corresponding
chart. This meant that over time the physicians’ technology-
in-use practices were progressively changing and their use of
the EPR was gradually extended to include advanced function-
alities (electronic billing and referrals). Moreover, there was an
increasing interest in using and creating additional electronic
templates (for activities such as preventive care and chronic
disease management).
After approximately half a year, paper charts were barely
visible in the clinic, and the health care practitioners were
motivated to “go paperless”. Having this goal, the EPR commit-
tee outlined a strategy for updating and integrating all of the
Author's personal copy
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information into the EPR. This integration had a huge impact
on the practice of grooming paper charts. Thus, in contrast to
Case A, where secretaries groomed the paper charts, in Case
B, secretaries groomed the EPR. Since the physicians’ work-
load gradually increased with searching and ﬁlling patient
information (tasks previously done by secretaries), the EPR
committee decided to redeﬁne some of the existing roles
and responsibilities, redistributing tasks between the physi-
cians and secretaries. In striving for an equal distribution of
workload between staff, the secretaries became responsible
for updating the EPR. This task involved going through each
patient record and updating the narcotic agreement, and the
allergy record, aswell as information related to height, weight,
and blood pressure. Since the secretaries had been scanning
old paper charts for a period of time, the amount of infor-
mation available through the EPR had expanded. This led the
EPR committee to implement a newpolicywhereby physicians
were expected to stop asking secretaries to pull paper charts.
Instead theywere expected to retrievemost of the information
directly from the EPR. In addition, the EPR committee decided
that physicians no longer should sign off on paper charts, but
through the EPR.
At this point there was a sense of stabilization in the
adaptation process and the number of challenges began to
decrease. Secretaries were now responsible for shredding
papers that were printed out from the EPR for faxing or mail-
ing purposes. Some physicians started to use the advance
functionality for writing quick referrals, which enabled re-
use of previously entered information. Some physicians
also adopted the graph- and diagram-generating functional-
ities, which translated numerical data (e.g., blood pressure)
into visual information representing patients’ progress over
time. Furthermore, a few physicians began to share these
graphs with their patients by turning the screen towards
the patient to show the progress of the medical condi-
tion.
To ensure a balanced redistribution of tasks, the EPR com-
mittee developed a strict protocol for the secretaries about
which information they have to scan. If a physician requested
additional information not approved by the protocol, this
information would have to be scanned by the physicians
themselves, who were provided training sessions in scanning.
3.2. Technology-in-use practice across cases
We have now presented how the technology-in-use practices
developed over time in the two empirical cases. While we see
that the practices around technology evolved in both cases,
we also observed that the extent to which the work practices
changed was different.
While the physicians in CaseA initially used the EPR only to
validate and signnotes, thephysicians inCaseB instantly used
the EPR to enter medical notes, search for patient informa-
tion, and write electronic prescriptions. This gap between the
physicians in the two cases increased over time and delayed
the development of emergent technology-in-use practices in
Case A. In contrast physicians from Case B took the use of
the EPR to a different level and created advanced emergent
technology-in-use practices. They started creating electronic
templates, using electronic referrals, and even scanning old
paper charts, which in itself was a crucial step for achieving
the goal of becoming a paperless clinic.
When investigating the emergent technology-in-use prac-
tices of the secretaries, scanning old paper charts was only
piloted in Case A, whereas it was fully integrated into the sec-
retaries work practices in Case B. The integration of scanning
activities in their work practices was reﬂected through the
creation of the protocols for redistributing tasks between staff.
In Case A, the health care practitioners managed to adapt
the EPR to their work practices and develop technology-in-use
practices over time. However, it is evident that in Case B, the
amount of changes was substantially greater than in Case A,
thus reﬂecting the increaseduse of the EPR inCase B. In Case B,
the health care practitioners managed to develop highly com-
plex technology-in-use practices over time, also evident by the
replacement of paper charts with electronic charts. Table 3
summarizes the development in both cases from the initial
and emergent technology-in-use practices.
3.3. Factors promoting the adaptation process
We have now illustrated how the technology-in-use practices
developed rapidly into more complex work patterns in Case
B compared to Case A. In this section, we will investigate
the factors promoting the adaptation process. Examining our
empirical observations,we found that one of themajor driving
forces in Case B was the establishment of the EPR commit-
tee and their meetings. It was during these meetings that the
health carepractitioners evaluated theadaptationprocess and
continuously developed new and more advanced technology-
in-use practices.
There were also meetings in Case A; however, these meet-
ings were different in form and content, and they were
organized by the IT department and not by a committee con-
sisting of health care practitioners. There were two types of
meetings in Case A, introductory and follow-up meetings. The
introductorymeetingsweremainly intended for the IT depart-
ment to introduce the various functionalities in the EPR to
the health care practitioners. Follow-up meetings were con-
ducted with contact personnel and ‘super-users’,8 who were
representatives from each professional group. Reaching con-
sensus in these meetings was profoundly challenging because
every time a new functionality was introduced, each profes-
sional group claimed their workload was already so high that
they could not adopt additional tasks. The staff from the IT
department would often turn to the department head to ask
for support. During these follow-up meetings, the participants
had a tendency to discuss each task in isolation and were
reluctant to making concrete decisions that had impact on
redistribution of tasks.
In Case B, the process of reaching decisions was radically
different. Here, continuous discussions and negotiations took
place with all committee members. Typically, when a new
8 ‘Super-users’ refers to a group of individuals that were
expected to acquire more advanced knowledge and were
assigned additional responsibilities (e.g. providing daily support
to the staff, downloading updates, and informing the staff of any
changes).
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Table 3 – Initial and emergent technology-in-use practices for each professional group in the two cases
Initial technology-in-use practices Emergent technology-in-use practices
Physicians Secretaries Physicians Secretaries
Case
A
Validating and signing notes Transcribing and
correcting notes
Transcribing and correcting
notes
Piloting scanning
Retrieving information Creating templates
Partial use of prescriptions
Partial use of physician’s
notes
Internal referrals
Case
B
Entering medical notes Scheduling Entering medical notes Grooming and updating
the EPR
Prescriptions Billing Retrieving information Scanning
Search function Scanning Prescriptions
Search function
Referrals
Scanning
Creating templates
Partial use of visual graphs
and diagrams
functionalitywas put into use, the committeememberswould
request comments from the individuals speciﬁcally impacted
by the change. This was often followed by a testing period
where the new work practice was piloted. The committee
would then request feedback on the pilot testing, thus eval-
uating whether the changes were feasible and/or beneﬁcial.
For example, when the committee discussed the need to fully
update the EPR, they decided that it was not feasible to ask
the health care practitioners to enter all of the information
found in the paper charts, as this demanded a considerable
amount of time. Instead, the committee decided to prioritize
which parts of the information should be entered. Hence, deci-
sions were reached through a mutual and dynamic process of
negotiation and renegotiation of technology use [30]. These
meetings encouraged increased collaboration across profes-
sional groups. The committee meetings in Case B developed
a process of continuous alignments, adaptations, and ﬁne-
tuning of local work practices to the technology (and vice
versa). In situations where the workload evolved, new deci-
sions were made based on new evaluations. Scanning, for
instance, was initially conducted by the secretaries; however,
as the number of requests increased, new strategies were
established to redistribute the workload between the secre-
taries and the physicians. The meetings in Case B enforced
systematic evaluationmechanisms through iterative feedback
loops. In Case A, when the IT department managed to reach a
consensus and a ﬁnal decision, the changes in the work prac-
tice were not always followed by the health care practitioners.
While the changes in Case A were ‘top-down’ and came from
the IT department, who struggled with forcing changes, the
changes in Case B were initiated internally by the health care
practitioners, following a ‘bottom-up’ approach.
The meetings in Case B were very different in nature com-
pared with Case A. The participants in the EPR meetings
consisted of individuals who freely volunteered to partici-
pate in weekly meetings and to dedicate their time to testing
the EPR. It was, therefore, a group of committed and enthu-
siastic individuals who took responsibility for dealing with
various challenges and actively deﬁned new goals for fur-
ther development. Since there were rapid changes applied
to the technology-in-use practices, the committee acknowl-
edged the importance of disseminating knowledge to all of
the health care practitioners.
In contrast to Case A, where most of the meetings were
held at the beginning of the adaptation process, the meetings
in Case B were held on a weekly basis for half a year. It was
only when there was a sense of stabilization and the num-
ber of challenges decreased that the committee changed their
schedule to biweekly meetings, which were later reduced to
monthly meetings. This allowed the health care practitioners
to deal with unexpected challenges as they emerged along the
adaptation process. Such challenges and unanticipated use
could not be predicted in advance [31]. For example, use of the
messaging feature brought along challenges regarding how to
deal with electronic urgent messages that were sent to physi-
cians who either had their computer turned off, or were not
in front of the computer. In other words, a new mechanism
had to be established to assure that urgent messages reach
the physician in a rapid manner.
Thus, the weekly meetings in Case B constituted continu-
ous reﬂection-on-action activities [19], which were essential
for dealing with concrete, local, and situated complexi-
ties related both to the technical implementation and the
necessary adaptation activities. Because of these meetings,
technology-in-use practices were gradually emerging from
situated actions [13]. Furthermore, the meetings in Case B pro-
vided space to engage in critical debates and question existing
rigid and duplicated routines. For example, the secretaries at
one point questioned the physicians’ redundant routine of
signing paper chartswhen this alsowas done through the EPR.
In other words, secretaries were questioning patterns of work
that were the result of old habits.
In Case B each new function was always discussed in
relation to other existing functionalities. Hence, if a new func-
tionality increased the workload for one professional group,
it was always evaluated in relation to the overall context of
Author's personal copy
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changes. Decisions concerning changes in the distribution of
practices were based upon the existing workload at a certain
point in time. When the health care practitioners discussed
the need for updating the EPR, for example, the physicians
suggested the secretaries do this task since their workload
decreased dramatically when they stopped grooming paper
charts. Hence, the committee acknowledged the continuous
changes in the workload and strived to balance the distribu-
tion of the tasks among the staff. On the contrary, in Case A,
each development of a new functionality was discussed in iso-
lation from the overall context of changes. Hence, when a new
functionality was introduced, it was more easily rejected by
the staff. The process of reﬂection was essential for enabling
and assessing the management of the adaptation process and
for cultivating technology-in-use practices. One of the secre-
taries expressed:
“If we didn’t have this [EPR] committee in the beginning of
things, I don’t think we would have made any changes or
implementations. (. . .) Also [the process of] add[ing] rules,
different responsibilities for different people. That’s what
the program [EPR] brought forward. (. . .) That’s why those
[EPR] meetings are great. You can bring aboard issues, or
try to ﬁx them. Sometimes there’s just problem, but then
we ﬁxed it, or we tried something for a while and then we
ﬁxed it ourselves. Then it’s not an issue”. (Secretary from
Case B)
While, in Case A, the technology was viewed as some-
thing that took the practitioners’ time and disrupted the
medical practice, in Case B, new technical knowledge was
articulated through use and inﬂuenced peoples’ perceptions
and understanding of the technology and its use. Gradually,
technology-in-use practices became embedded in the med-
ical practice and were viewed as an important aspect for
enhancing quality of care. The below Table 4 summarizes the
differences between the meetings in Case A and in Case B.
3.4. Characteristics of the space for
reﬂection-on-practice
We have now identiﬁed the EPR committee and their meetings
as one of the key factors promoting the adaptation process.
These meetings provided a space for ongoing reﬂection-
on-practice activities cultivating emergent technology-in-use
practices. In this section, we will characterize this space
for reﬂection-on-practice activities grounded in the empirical
observations from the two cases and discuss several essential
issues related to this important space for reﬂection.
As previously mentioned, both cases had organized
meetings, however, the nature and characteristics of these
meetings were very different. Thus, we argue that the essen-
tial space for reﬂection-on-practice activities existed only in
Case B. The EPRmeetings in Case B,were organized by internal
actors representing clinical staff, whereas the EPR meetings in
Case A were organized by an external actor.9 So, although both
9 In spite of the fact that the IT department is part of the
hospital, it is viewed in this case as an external actor because it is
not a clinical department.
groups organizing these meetings (the IT department and the
EPR committee) followed a participatory approach, working
closely with health care practitioners, the internal/external
relation to the organizers strongly impacted the outcome.
In Case A, because the staff from the IT department were
viewed as external actors (“outsiders”) having their own polit-
ical agenda, they faced a larger degree of interdepartmental
resistance for change [32] and were challenged when trying
to reach consensus amongst the health care practitioners. On
the contrary, in Case B the EPR committee constituted a group
of internal actors (“insiders”), thus changes were perceived
as something that was intended to beneﬁt the internal and
situated needs of the health care practitioners.
The participants in the EPR meetings in Case A were ran-
domly chosen,whereas theparticipants inCaseBwere a group
of self-selected, committed individuals who actively and col-
lectively deﬁned new goals to achieve. Thus, the changes in
Case B came from within the organization, from the health
care practitioners in the clinic. Changes did not emerge from
pre-deﬁned standards or formal protocols, but rather from the
local and situated practice. This reﬂects a bottom-up approach
according to which formal protocols were created based upon
situated practices. These changes were neither static nor
implemented ‘once and for all,’ but rather were continuously
modiﬁed and adapted to the work practice that existed at a
certain point in time.
Since there were many challenges and rapid changes in
the technology-in-use practices in Case B, the frequency of
the EPR meetings was essential because these meetings func-
tioned as a supporting infrastructure for the overall changes
by enforcing systematic evaluation mechanisms through iter-
ative feedback loops. Also the frequency created a strong and
solid platform for ongoing negotiations and crucial reﬂec-
tions of unexpected challenges. This is especially important
because implementing an IT systemalwaysbrings alongunex-
pected challenges, which are impossible to predict before the
actual use of the system [33]. Additionally, these meetings cre-
ated a framework that contextualized changes, and changes
were therefore always discussed in relation to the overall
redistribution of tasks between staff.
The IT department in Case A had no centralized manage-
ment control and followed a mixed strategy of both imposed
and voluntary control. This implied that the health care prac-
titioners were expected to use the functionalities of the new
EPR, however, the degree of use was voluntary. Each depart-
ment was given the local autonomy to decide and chose
preferences related to the actual use of particular functionali-
ties of the EPR. This decentralized approach to the adaptation
had a price, namely poor control and management of the
adaptation process. Further difﬁculties arose from this issue
because the IT department was an external actor without any
form of anchoring and regular relations to the departments
after the technical implementation. Thus, in Case A there was
no follow-up mechanism to assure that changes were actually
adopted inpractice. Based on the empiricalmaterial fromCase
A, it is evident that some of the decisions that were taken by
the IT department were either only partially adopted or com-
pletely rejected by the health care practitioners. This decen-
tralized approach for control and management, as well as the
distance anddisrupted follow-upmechanismby the ITdepart-
Author's personal copy
e106 internat ional journal of med ical informat ics 7 9 ( 2 0 1 0 ) e97–e108
Table 4 – Differences between the meetings in Case A and Case B
Case A Case B
Organization of EPR meetings IT department (external actors) EPR committee (internal actors)
Source of change External Internal
Management control Decentralized Centralized
Follow-up mechanism Distanced and disrupted Close and continuous
Communication channels for
dissemination of new
technology-in-use practices
Super-users and contact personnel disseminated
information in different ways (sending emails,
printing out messages and hanging them on the
blackboard in the wards, etc.)
The EPR committee disseminated information
through the medical team meetings and clinical
meetings
Approach “Top-down” “Bottom-up”
Participants Randomly chosen Self-selected
Decision Challenging Collaborative through negotiations
Frequency of EPR meetings At the beginning On a weekly basis (then biweekly and monthly
meetings)
Evaluation Absent Systematic evaluation mechanisms through
iterative feedback loops
ment, created greater gaps between the formal decisions and
the actual practices within the department. In Case A, the IT
department expected the contact personnel to communicate
decisions to all the health care practitioners; however, it is evi-
dent in the empirical material that the information was not
always channelled properly. It is also evident that the absence
of close and continuous evaluation of the adaptation process
in practice contributed to lack of involvement, commitment,
and motivation of the health care practitioners. In Case B, the
EPR committee followed a more centralized approach and all
health care practitioners were expected to follow decisions
that were taken by the committee.10 Furthermore, the fact
that the EPR committee constituted internal actors (“insiders”)
fromthe clinic implied that they couldmonitor and takeaction
if changes were not followed in practice. Also, the EPR com-
mittee integrated communication of decisions related to the
EPR into their medical team meetings and in this way assured
that all of the health care practitioners were aware of any new
changes.
3.5. Limitations of the study
Thepaper is based on two cases,which are disparate innature,
thus results may beneﬁt from additional comparative analysis
of empirical cases in different health sectors.While the empir-
ical data in both cases was collected solely by the ﬁrst author,
the analysis was conducted by both researchers to enhanced
the conﬁdence in the ﬁndings and added to empirical ground-
ing as well as to reduce bias [28]. This meant that the analysis
had the advantage of supporting different perspectives and
bringing complementary insights from an investigator exter-
nal to the cases, which increased richness and credibility of
the data [28,29].
10 It is important to note that the EPR committee in Case B did
allow space for so-called personal preference by, for example,
letting each physician decide how many consultation notes he or
she wanted to do using the EPR. This was intended to provide
physicians with the ﬂexibility to gradually get used to the EPR.
However, after a period of time, a formal and centralized decision
was made, according to which all the physicians had to chart
their notes electronically using the EPR.
4. Conclusion
Previous research found that large-scale information sys-
tems adaptation in health care should be managed by a
project-group including not only IT-developers, but also rep-
resentatives of future users and management [e.g., 14]. They
also found that negotiations of system speciﬁcations, as
well as organizational changes, should be discussed fre-
quently at project-group meetings [4]. While we also argue
for the importance of these meetings, we additionally com-
plement and expand the notion of project meetings by
providing a conceptualization of the essential aspects of these
meetings. Previously we have conceptualized the meetings
as continuous reﬂection-on-practice activities constructing
technology-in-use practices. Reﬂection-on-practice activities
are internally initiated and involve critical reﬂections by the
participants, who continuously evaluate and question work
practices in relation to technology.
Here we ask: How can we characterize and operational-
ize the space for reﬂection-on-practice activities? Based
upon the analysis of the empirical material, we found
that reﬂection-on-practice activities are essential for culti-
vating emergent technology-in-use practices. Moreover, we
argue that reﬂection-on-practice activities can be charac-
terized by ongoing, frequent encounters of negotiations
of work practices and technology use, providing internal
actors a space for systematic and iterative evaluations of
suggested changes. We further argue that it is essential
that the reﬂection-on-practice activities are based upon a
contextualized understanding of the overall changes and
redistribution of tasks. Finally, we found that making cen-
tralized decisions about technology-in-use practices, as well
as having mechanism for communicating new changes and
closely following the actual integration of these changes
into the daily work, strongly supports the adaptation
process. We found that our conceptualization of reﬂection-
on-action activities has been helpful in understanding our
two cases of technology adaptation by health care practi-
tioners, and it is important for constructing and developing
technology-in-use practices. Moreover, we hope that our
characterization of the space for reﬂection can be used by
both practitioners as well as by researchers when imple-
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Summary points
What was known before the study:
• Technology adaptation is a socio-technical transfor-
mation process in which existing work practices
inﬂuence and are inﬂuenced by the technology.
• In order to understand the adaptation of complex
technologies, we need to investigate the realities of
introducing technology in speciﬁc organizational set-
tings.
• Large-scale information systems adaptation in health
care should be managed by a project-group, includ-
ing not only IT-developers, but also representative of
future users and management.
What the study has added to the body of knowledge:
• An illustration of the socio-technical transformation
process of work practices and technologies.
• An expansion of the notion of project meetings by pro-
viding a conceptualization of the essential aspects of
these meetings. Our conceptualization is composed
of continuous reﬂection-on-practice activities to con-
struct technology-in-use practices.
• Characterization of reﬂection-on-practice activities as
frequent encounters of negotiations of work practices
and technology use, providing internal actors a space
for systematic evaluation of suggested changes. Fur-
ther we argue that representatives of the affected
professions should not only participate but also have
a mandate to make and evaluate decisions of the
technology-in-use practices of the particular group.
menting or investigating new technology in health care
practice.
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